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\ This publication examines production scheduling 

.prbcedures for sheltered vorJcshops« The manual includes three major 
sectionsi (1) the importance and benefits p£ production schadulirig; ^ 
ily ^owto information on per forming basic scheduling in the 
uorkshopi and (3) answers to the guestionp Hhat malces production 
scheduling vork? The scheduling procedure presented j.n this manual 
has beext designed to m^et workshop raguiraments for a production 
schedule that takes client performanca levels^ varying' work hours, 
and other factors into accounts The guide has two 

practitioner *oriented goals I to enhance the user's undarstanding of 
production scheduling, and to provida tb6 user nth basic methods, for 
parforming production scheduling in the sheltered workshop^ Sample 
production schedules are included. (KC) , 



* * Beproductions suppliad by EDES are the bast that can be made * 

^ from the original document* * 

li « « « III « « « * ^ « « jii « ^ 3fi )(( ^ 

ERIC 



PRODUCTION SCHEDUL.ING 

■ FOR : 

REHABILITATION WORKSHOPS 



BY 

■ DAVID A. HIEl 
DEVEUOPMENT SPECrALIST 



• MATERIALS DEVELOPMENT CENTER' 
STOUT VOCATIONAL REHABILITATION INSTrTUTE 
UNIVERSITY OF WISCO^/S IN-STOUT 



DECEMBER, 1980 



Cost S2.00 



■ "PiRMISSION TO REPROOUCiTHIS 

"'^X^Io^»y«l?l«'*'' MATERIAlWs BiEN GRANTED BY 

M*TI0N«1. INSTiTUTi OF • 
iOUCATION 

THIS DOCUMiNf MAS iEEN HIPRO-' 
OUCIO iXACTLV.AS HftCtlVIO PROM ■ '.^ 
THE PiBiON OH OH0aNi,Ii|TION OHIOIN. , 

STiNO IT. POIMTijOF Vliyrf'OH OPINI.ONJ ; . . : ^ 

STiTSn no NOT NiClfifiHil."!' HEPRE. _ . 

UNt Off^i*LNATio|»uiNSTituTEOF 9' TO THi IDUCATIONAL RESOURCES 

fpuCAT'ON P0SiT(0Nf0R POUiC^ *w INFOnMATION CENTER (EftlC)." 



3^ 



v. 



'is il- 



1 




Organizations conducting projects under governtnent spansorsXips ^re encouraged 
to express their own judgments. The points of view expressed in this pub- ^ 
lication are"^ those of the Materials Developmint Center and, not. necessari ly 
represent the opinions or policy of the National Institut^of Handicapped 
Research. ' ^ , ' 



J 



CONTENTS- 



I. What's Product Ipn Schjidullng . 
n> . How^To Sehedule Production * * 
III. Production Spheduling Ex|mpTe 



IV* What MaTces Production Scheduling Work 
V* Summary 1 

. w 

VI. Bibllbgraphy ... , % . * . * . , . 



Page 
1 
A 

11 
17 

.19 

21 



ERIC 




INTRODUGTIIDfi 



" This pubTlcation examfnes^produ^^ scheduling pnocedures for the 
sheltfred wbrkshb^* Tire manual include^ three major sectlohs: 1) the % 
Impor^ancf^and bfeneflts of productlom scihedullngs 2) how-to information \ 
wv p6rfw®1% basic scheduling in thV worfehbps and 3) answers tb/the . ; 
queSttw, what makeff productton'MchedMlng work? \ ' ' ^ ^ . 

■ . As with ave^^^ sh6ltered_workshqp must decide^ wha;B:.^^ 

is Best for Itf Indlvldiial ipeclal needs. Tht scheduling p^qeediire ^ 
presented -in thia manual has been 'deslfhedjd meet 
for a productipn schedule ^Jthat takes (Cl^enC- p^ levels , varying 

work hburs s irtil other factors into account*^ ^ , 



IS publ 1 cation , has two praqt1t1oner-or^ goals: l)ylo pn-^ 
- hance the user's understanding of, production scheduling and 2) to pro- 
vide the" user with, basic mfeth0(d|r for performing production "scheduling 
jn the shel tered workshops ^ - . 

- Production scheduling H a valuable asset if or the sheltered work- 
shops^ Its effective use will helpsassure both continued growth and 
iexpanslon^ <As a result of thiSs the wbrksMop can deliver better ser- 
vices to more peDple, and better s|rvicis afnd programs are what It's j 
real ly al 1 about, / ^ ' * . . * 



David A, Hietala 
Deceffiber, 1980 ^ - 




What '^'Product ION Scheduling? 



In this manual I \proiduct1^ 
1s dafinatf as the pTana>ng prtfcesBvfon (I) what has to 

be done, (2) how long it will take, (3) who will work on which job., ■ 
and ^4)*when; to begin and finish each prdductioh jobr . ^ ' ^ 



What me the Benefits a NobutTioN Schepuling^^^^ 



Since sheTtered workshops coht^ln/Botb producti'Ori^ ^ 
components, it ts frequently t^^ cas$th4t a program' primarily designed: . 

. to benefit pnt cotjpionent will alst) betiefjt .the other * Production sched- 
uTing provides 'post t^^ Frofn the produce ' 

tion/business perspective, production SttfieduUng provides thr'fee direct 
benefits: increased prof fts, better su'pe,rvis1dn, and enhaTiced safety 

-practices/ Let's exarRirje each faerieflt. ^ ^ / 



Firsti production scheduling is a tool fpr maximizing profits* 
effective production scheduling, any wo its capacity . 

'and this increased capacity leads to hi g her profits through better .uti 11 
nation bf machinery and manpower* Fir example, a workshop can schediile a - 
Job to'run for six^days with three people or -three days with six j^eople, 
Boih aptions' require the, fame number of hours. However, the decision to . 
use one plan or the other will depend on present wor'k Ipvels, equlpmpnt^e^ 

- quirements and avaijabli^, cllent/rehabiilitation commitments, ^and^^ther 
factors. In ^addition, profits are /urther increased through more effective 
contract procuremenit practicesV -For exarTjplei by examining the prodtic-^ 

' vtion schedules , contract procurement personnel can easily determineOwhert 
and in which department the workshop WiVl need more work. By effective-; 
ly^procuring work fpr^these open periods'i tfie workshop can avoid slow— ' 
downs or,^ even worse, shutdowns. T-hts selective procurement process .win 
h§lp assure that the workshop 1s util izing ^i tl full resources* ' 

. The -second b^lness benefit of productiori scheduling Is that at Is 
^a ustful tool 'forpore ^effective supervision. Production schfduli rig helps 
a sui^efvisor In th^ee major ways. Firsti the productionvscheduli el imi- ^ 
nates thetambiguity of what has to be done, who will do 1^, wher^e itni:^ 
be donei and bow much shoui^d be produced each day. For example, the pro- j 
duction schedule can^ indicate, for eacli department, exactly v^hat, who^^ 
where, and how much for each contraet. Secondly, the production schedule 
Helps motlyate workers as it demands |l certain Hevet of performance;^ 



'^^rk performed* Last, the proH 
cl^CTt mrk personalities assuring 
tfis^ of possible working condi- 



it forces- worker accountabn ity for tife 

duction s^chedule can deal w4th difficult 
-clients, co-warkers, and supervisors the 

tions* /or example, clients wlth^disruative bjhaviprv can be placed on 
/tndl vidua! work tasks. Thii type of wonker selection and scheduling helps 

assure q^ti mail condition^ and performance from all .workers 



e. 



• ' The last 
cfieases ¥afa^ 
'By. maintaining 
wise Inevljabl 
worksHop that- 
^look the othe 
safety improvei 
th#e Is^reduc 
toloperate e d 
, tlon, the 
along with t^e 
erate each mac 
ductlon 5chedu|l 
workers to the 



business, baneftt of production scheduHng is that it in- ^ 
The ,use. of ' production schedul ing increases worker safety 
a strMe worktoad ^ree of the big pushes that are other- 
B v^ith unorgahileds unscheduled work.. For example^^ the 
I forced to 'get the Job done at any cdsti might want to ' 
/way" wh^en it comes to making necessary but time killing ' 
Wents. Furtherrpdres where production scheduling is utilized^ 
3d risk that :an' untrained worker would be Iccidently assigned 
ngerbus ^achine or some other piece oft eqiTlpment. In addi- 
prod^ctipn sthedule-can list tHe operations that must be donej 
names bf workers who. will perform/each^bperatiohj i/e.V op- 
hine^ package parts^ move materials^ etc. By using the 'pro^ 
e, any supervisor^ fro;ti any departmeritf can properly assign 
appropriate^ tasks. - " ■ _y 



from the 
is important b 
accountability 



ehabil itatiori perspectives effective productiorl schedul ing 
cause of four major benefits' » order (discipline), worker 
training, and scheduling rehabilitation activities. 



rehabilitation benefit- to be gained from production schedul' 
provides a sense of order or discipljne for the workshop's 
nvtronment. This order (discipline) helps clients adjust to 
rohnient that/islmilates competitive conditions. Discipline not 
competitive employrnentt it leads to worker accountability. 



^ The first 
^1s that it 
^ production e 
a work In vi 
only/simulatps 

^ _ Worker ac|cpuntabi 11 ty is the second 'i^ehabl 11 tation related produc- 
tion schedulihg benefit. , When workers are randomly and indiscriminately 
pi a^d on^dif^rent jobs j worked iCcountabll 1^ *ahd responsibility is 
difficult to assess. - This is due to the fatft that'random and indiscrlm^inate 
worker pVacemfeht is inherently ineonsistenti creating a self-infllpted 
situation that prevents worker responsibility and' accountability. Produc- 
tion schedul ing el iminates the indiscriminate^' r of workers. 
Through .the production, schedule, workers and appropriate jobs can be maj^hed 
their productibn^ outputVproJected,. and worker accoUntabil rty estabUs+rSd" 
CI laTit production records vindicate client performance und^r controlled. ^ 
reanstiCj and businesslilie condltipns* Furthermores under an effective 
production scheduling plan, client produjction performance records are high- 
ly reliable*"^ * ' ^ ^ 

l^re effectiv^'tralnifig is the third rehabilitation benefit that can 
be derived from productioff scheduling. For example, many workshops;^ not 
have the extra machinery needed for training new workers. If this is^the 
case* how can new workers^be trained? .The answer is that through the pro- 
duction schedule, each job can be schedy^led/to allow for training time on 
the. necessary machinery,, tools r Wc, A^'wbrkshop utilizing prbduction 'sched- 
uling knows whenvequipment. is needed for production and, on. the other hand, 
when 1t, would be avanable-fdr othenuses (i.ei * training). - ■ 

The final fehabilitatipn bfenefit of production scheduling is that it 
assists in scheduling rehabilitation activities. In many workshops there 
is a conflict between production, and rehabilitation. This , tug-of -war is 
due to a number of factors ^ the most visible being the continual - ■ 



i*ehabiTitatiQn,«hd py*oduct^ demands for* client time* While b^th sidss ■ 
hi va valid argEimints^ this conflict can» bt reduced, Effeative production 
scheduling hilps eVImloate this prbblini, In^^thi pJ^oduction schedule ^ client 
rehabllltatioh and:;^roductidn time can b6 assigned without ■adversely affect- 
ihg either production #* rehab1Ti tat • ' \ . 



Where Does Production ScHEDULiN&fi:T In The Workshop Production 

, — — ^ — ■ - - — --'-^ — -^--.r - V - - ' ' 



Scheme? 



V 



Based on the relationships of the production components (manufacture 
ing* distribution^ etc.), 1t i€ easy to iee that production scheduling 1s 
the keystone hcildlhg the entire process; tb^ether (Figure 1), Based on the 
production schedule, work can be procured ,WscheduTed for manufacture, and 
distributed to the customer. ; Kurthermore 5 ^when, contracts are revievied, this 
e\^aluat1ve information provides add1t^na> input for even better , more ac- 
curate production schedules. ' i r , ^ * 
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Figure 1 



Scheduling Vs- Workshop Capacity ^ ^ 

Is production scheduling necessary when the workshop 1s busy or slow? 
The answer "yes" is relevant Tor both cases* , When the wrkshop is busy, the 
whirlwind of activity 1r> the shop frequently miakes it difficult to deter- 
mine production priorities. The use^of production scheduling can. ^oTve 
this problem by assigning priorities, and therefore, help assure that prod- 
ucts are manufactured correctly and delivered on time* Similarly, In 4he 
shop that's slow or has no work, production scheduling can help determine ^ 
where and how much work is needed. This information will help procurement 



personnel obtain the'^pe of work heeded. Furthermore, by monitoring. 

future production schedules i procurement pewonnel should be able to 
' respond to changing Work condTtiohs-and procure work long before poten-- 
,tial slowdowns or shutdowns 'can joccur:^ ^ ^ 4 

Hqw-To Schedule ^Product ion 

Like every industrial procedura, production scheduling is an orderly 
step-by-step process, ^ The production scheduling process as presented in 
this publication centers upon five basic steps: ^ v " 

Step 1: What do^ we really have to do? ^ ^ • * 

Step 2:. How long will It really take to do the job? 

Step 3: Who wilj work on this job? 

Step 4: When do v^e begint^anHd, : ^ 

Step 5: Putting the schedule together, * 

The procedure that follows represents a new, composite approach to schedul- 
ing production and cpnsiders client performajice/ adjusted man/ hours ^ and^ 
other factors special to a rehabilitation work setting,^ ' 



Step 1: What do we ^really have do? 



As the above question Indicates, ^tep l is the i^estigation phase of 
production, scheduling, SpecifJcallyM.facts must ba^^^vered about the 
production process and Its methbds, , pirst, letis elatnine thg prdduction 
process. ^ . , \ , 

Many workshops^ operate under the absolute asffflftigtion that the produc- 
tion process created and used for working up the tiid^s the same process 
that will be used later for actual work on the contract. While in most 
cases, this is a correct assumption^ occasionally the original process may 
have to be further modified so that the handicapped worker can do the job, 
•This means feanalyzing the job and determining the actual steps that are. 
necessary for the Job to be completed in the workshop. For^amples^a 
simple assembly job may have been bid as a two step processCretp in the 
iAforkshop, this /two step process may require four steps. The two .extra step 
must be taken Into account as t^ are an Important part of the reality of 
scheduling the job. While occfsionally a workshop^may have to modify the 
original process , the addition of more steps Into the job should be avoid- 
ed as it may directly increase the ultimate cost of doing the work. 

After the basic production steps are determined, specific production m 
ods must be refined. Two publications that provide assistance In designing 




and raflning work methods arer 1) Caddick's (1979) Production Improve- 
■ ' , ment in^a Rehibnitatidn Workshop and 2) *matala's (1978) Workshop Pro- . 
- ductlffln Management: Motion and Time Study. Both publications are avail- 
' able through the, Materials DeveTopment Center. Ordering information is 
prwifled on the Mnal pa^^ - ^ ^ ^ 

^ther sources of information on methods are located right in your own 
facility. Procurements production^ rehabil ttations and rnanagerial staff 
nmy all have information about the job and its methods Not only will 
valuable information' Be galnpds keyv staff will become involved In the pro- 
duction scheduling process/' This type of "inside" support is essential for 
^ the success'* of all new programs, and especial ly.*fbr production scheduling. 
Sheltered workers are another valuable Information source as they do the / 
g ^. work and are most Intimately Involved with it. Their Input "and support 
will also prove to be valuable. 



. Step 2: How long will It really take to do the* job? 



V/ Just as *it was Important that the actual job operations be dePn^^ it 
• is equally important that the actual times for these operations be deter- 
mined. While this publication doesn^t attempt to* instruct the how-to of 
^ performing time- study, HietaTa (1978) lists time study as a five st^p 
process: 

1. Define and improve the bas|c job method. ^ , 

2. Document the aiethod used (this allows later evaluations to be 
based on the Qriginal method). » , 

3. Time study each job component. _ ' * 

4. Rate the operator's performance. - 

* 

5. Compute the time standards in conjunction with operator performance 
pifrsonal , fatigue.^.4M.delay time. 

After the time study has determined how long it will take for one opera 
\ tion eye'' (the* time needed to produce one unit), multiply the time for 

this one c#^cle by the total number of units In the contract. The resulting 
time will indicate the tjOtal amount of time necessary for one, normal worker 
to do the entire job. This total amount of time is expressed in man/hours^- 
the ^ujiber of hours needed to complete^ the job. Though the workshop may 
want to put more than one worker on the job, the numbir of man/hours remains 
the same. For example: . 

^ A contract of 1,750 pieces at a stahdard cycle time of 11 minutes * . 
yields: 

.\ '-. ' ' 

IjtO pieces x 11 minutes = ig.ZBO minutes - 320.8 man/hours 
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. This means, that one normal worker can finish work on this entire. ' ' 
■ ' • contract in 320.8 man/hours, or 40.1 days or two normal workers ■ 
' can cortiplete the whole Job in 320.8 to tel. man/ hours or about 20 
da^ ' . , ■ ■ . . : ^ ^^^""^ . ^ 

In either case, the 'number of pn/hours remalD the same It 320.8. 

While normal man/hours are easy to understand, ft Is a truism that 
many Sheltered employees work at performance levels far below the nortn ^ 
or 100% performanfce level . Since the jobs to be scheduled wfll be per- . 
formed ^by handicapped workers, two additional factors need to 6e known."' 
They are: (1) the amount of calendar time available and (2) the pfrfSr- 
mancf levels of .the workers as Indicated by their production records. 
Due to the fact that workers may have to be selected based on the amount 
of available calendar t1nie,,J^t*s consider this factor first. Step 3 
provides the discussion. 



Step 3: When ^o we begin? 



When to begin? It sounds like a simple qOestlons however, there ayre 
three crucial factors that have a direct bearing on when contract work 
can begin: (1) other production contracts, (2) customer or vendor ma- 
terials delivery dates to the workshop, and (3) wdr ks hop ^del 1 very dead- 
lines back to the customer. ^J 

First, present job contracts and similar wortr .commitments (e.^., prime 
manufacturing, etc) greatl/ affect the possible starting dates for a new 
contract. The workshop or any other business operating at 100$ capacity 
can't handle more work* Present work loads must be reduced or eliminated 
before the 100% capacity shop can perform more work. On the other hand, 
the shop operating at less than 100% capacity 1sn*t influenced In this 
same manner. Yet, It Is important that the needs, I.e,, manpower ^ materials, 
equlprnent, etc, of the new job be examined in light of existing job demands, 

' Second, eyeft if the workshop is ready to ^tart work on .a new contract, 
1t can't do so without the necessary materials and equipment. Despite who 
may provide the materials/equipment, be It the customer or another vendor, 
the scheduler will need to know when the materials/equipment will^e deliver- 
ed and from whom. This materials delivery date in conjunction with the work- 
shop's return deliyery dates will help determine when t^ job can begin. 

Finally, after determining when the contract can officially begin, it 
1s necessary to know the dates for the outgoing shipping deadlines. These 
delivery dates ar$ usually specified in the Job speclficatidns sheet. As 
such, these dates are, most I1kel\, not negotiable. 



\ The calendar time period betw^JbeT^art and finish dates Is the period 
of time availabl^o do the contract work. Once the facility knows amount 
of available calpidar time to do the job, shoufld 1t use this total amount? Or^ 
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should the workshop Use .only a portion of tha available time? , While, there 
is no one corr*ect answer, this question may be more easily' answered in Step 




When' you start co'nslderiing the "whp" of doing the work ^ you'll want 

'"to, take into aedounti' V ' - ^ ' 

» ■ ^/t ' ■ ' ' „ ■ ' . . 

• The Workr - Safety Concerns - .. /' ' 
; Location* Concerns,. " ^ , - ' 

* ^ -.Qifallty Requirements ' ^ ' « . 

- Production Q'uafntlty Negds (Oaotas), Metho^ds, and, 
* : ^ Available Gal endar Time, , ^ . . 

The Workers: - Those persons with the needed skills 

- Those motivated persons that want to work on the job 

' - Those persons needing to be trained for this type of job 

The .selection of workers is not a haphazard activity *^ If* possible, both t 

production and rehabnitation. needs should be served. In any case, .the 

work must be done right and within the ava ilable time. All considerations 
for worker selection must fit Into this axiom. 



Step 5: Putting the Schedule Together ^ 



^The final, format for any production schedule will depend on the an^ount 
of Information that the schedule must present. If the production schedule 
Is to include projected output and workers' names, the format will differ. 
V^om the schidule^^that is only concerned with the placement of a single job 
*among "others. 'ATT situations will demand a different approa'Ch and a dif- \ 
Werent scheduling format.' In this publipatlon, four different scheduling \ 
formats will be presented. Each format represents a different production 
reporting level . Consider first: / 

Production Heporting Level 1: All Jobs vs. Dates Chart 

. Production Reporting Level 1 1s the most basic of all production sche- 
duling methods. ' The All Jobs vs^^Dttes Chart indicates the flow uf all ^ 
g'obs against calendar time. ^-This chart, provides a birds'-eye view of the 
facility's present andf future job commiftnen^ts. The All Jobs vs. Dates Chart 
'is excellent for fadlfty managers and procurement personnel since it easily 
demonstrates the number of present and future contracts at a glance. Thfe* 
a^l Jobs ys. Dates Chart 1s presented in Figure 2.. ^ _ ^ 
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PRODUCTION REPORTING LEVEL: All Jobs VS. Dates Chart 



'JOB 



DATES 



Start 
si. 



Finish 



05916 (Woodwork) 
06913 (Sewrng) ■ 

32461 (Crafts) \ 
47963 (Printing) 



ongoinq 



_^ongo1riq_^^ 

"FTnisR"BatcR'^?S"^"Start^Batch W 



Finish Job 



s F1 gure 2 

P roducuion Reporting Level 2: Single Contract's Opera t ions v^. Ddtes Chart 

In this second Production Reporting Levels d single job or contract is 
examined and its spec ic operations plotted against calendar time. The 
Single Contract's Operations Vs, Dates Chart is a valuable addition to the 
chart given in Production Reporting Level 1 (Figure 2) since it breaks down 
a single job into component operations. Work supervisors, faci 1 i ty. managers 
and rehabilitation staff will find this chart useful since It shows the com- 
mitments for equipmant and other factors. Figure 3 provides an example of 
the Single Contract's Operations vs. Dates Chart. 



PRODUC T ION REPORTING LEVEL 2: Sifigje Contr;dct's Qperationb Dates Diart 



OPERATION 



1. Rip 2 X 4:s^ to 1" width S F 

2. Crosscut to 20H" length 

3. Mdchine sand endb 

4. Package 5 pes, per box 



" Figure 3 

P rodu£^tJ_on Repor 1 1 n g LeveJ 3j^ Al 1 Conir a l t ' 



UATB 
S 



S 



5 tar I 
Finl SI. 



The All Contract's Operations vs* Dates Chart is a combination of both 
Production Reporting Level 1 and Production Reporting Level 2, The chart 
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presents the schedule for each operation of each job, thus providing a more 
complete picture of all production work. Procurement plr sonnel , work 
.supervisors, and production naaRagers will find the All Cantract's Opera- 
tions vis. Dates thart useful as a planning and scheduling tool. Figure 4 
presents an example of the All Contract's Operations vs. Dates Chart. 



PRODUCTION REPORTING LEVEL 3: All Contract's Operations Vs. Dates /Chart 
OPERATION , DATE 



Rip 

Crosscut 
Bandsaw 



Job #61 . Job #43 



#61 



#14 



#4j 



F ^ S 



#61 

S^"^ F 



#11 



#11 



5 

#14 



#43 



^11^ 



fl4 ^11 

F S F 



Sander 



#61, 



^4j fli 
S^" F S F 



Router 



S F 



^aintlfiy 



^ JD 



/^43_ #ii 
b ^ f- S " " ^ f 



F - F i fii b I . 



SLhedu I 
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PRODUCTION REPORTING LEVEL 4: Single Contract/Date -Time/Worker |hart 

Dates: 10/13 to l£/17/80 

Monday Tuesday Wednesday Thursday Friday ^ 
WORKER 8 _ _4 8_ 4 8 4 8 4 8 4 Activity Key 



L Mary 
2. Timm H. 



3. Jim R, 



4. Nancy G. 



**** 



- --ProduGti on 

***RehabiH- 
tation 

'-'Off 



Projected 
Output 

Actual 
Output 



4,000 4,000 i.bUO 



3.bUU 



4,000 luUl 1_9,000 



u I a I 



Scheduled by L. J. 9/24/80 



Figure 5 
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PRODUCTION SCHEDULING EXAMPLE 

In order that the above five step procedure be further clarified, a 
complete example follows: ^-^ 

> JOB INFORMATION : . ' ' 

Product: ' TV Owner's Packaging Job 

Description: 10 page 5%" x 8%" Manual (already collated and 

stapled) inserited, into plastic ba^ 5" x 9" 
Quantity: 75,000 (first order) 

Jot' Start Date- ' October 7, 1980 

Number available Workdays: 1£_ 
.Job Completion Date: October 23, 1980 ^ 

^ Standard Projected * ■ \ 
Unit ' ■ TotaV ' 
0peratiQn(5 ) Time . Timg Description(€ ) / 



Insert into 8.2 sec. 171 hrs.* Reach for one owner's manual and 
bag^ plastic bag. Insert owner's manual 

(stapled end first) into plastic * 
*' bag. . Do not staple end. Place ' 

completed unit 1n box on left. 



I Step i: What do we~^ ave to do^? J 

As. you can see, the 'above job indiLdtes what has to be done. Be- 
cause this Job is very simple^ the job wiTl be performed with the bame 
method created as part of the bid. 

[ Step How long? ] 

In d packaging departnient, iL fid-> been JeLcnni itt-u U\ai ^ ifie 
pT^uductiOfi records, an average productivity level of about 4/% can be ex- 
pected for this type of simple assembly work. Babed on this fact, the 
amount of time needed tu do the job would be yr^Mer than tht *'noriHar' 
time ot 1/1 man/hours. lo adjust tfie nuniial time to account fur^ lower 
productivity, divide stdnddrd and total time;, by the percent pruJuctivit^ 
to determine the adjusted values. 



* 



The 171 hours are actudlly tfie iiuinbc. ,i ...an ^in^M'^'h:!- i ' 

number of people worj <jng on the Job , ihe n umb er of dian/ h our s JI/ll r^^ 
main .constant* 



EKLC 



From th^ ixaniple*s data: 



Adjusted unit time - 



Standard un it time 
Percent productivity 



8 , Z IS ec , 
.47 



an adjusted 
unit time of 
17.45 seconds 



Adjusted total ttmej Total /time 
In man/hours' 



Percent producti vi.ty 



171 hours 

" J7 ~ 



364 ^0 adjusted 
■ man/'hours 



The total man/hours--364-:^1nd1cates the number of hours needed by this 
workshop to do the job. The next step is to calculate how, many days it 
win take. . . 



To compute the number of days to do the job, you'll need to know: 

1- The number 0^ ieopl e available 
|- 2, The number bf hours each person works per day 

For purpose of example , in the workshop dpi rig the above packaying 
job, the Assembly Department's 12 workers work an average of 6.5 hours 
per day.* ^ ^ ^ 



For the 12 workers, each contributes about t.b hours as a daily average 
for the packaging department--6.5 hours x 12 people - 78 total adjusted 
department man/hours per day. {On the average , most clients work less 
than 8 hours per $,ay because of time spent in nonworj^-rel ated rehabili- 
tation services,.)''^ . ^ 



To determine the number of dayb needed to du the job, divide tUtt 
riuinber of total adjusted man/hours by the number uf adjusted w\ar\/\\ourbj0 
per day. 



fotal Q U J u b t e d indj]/ h^ura 

Adjusted man/hours per day 

Jb4 dJJubted !ndTi/huur\b 

78 adjusted man/hours per day 



luldl Jayb lu du the jub 

4 QD total Jayb to Ju Ihc 



Frum the previous figures, we find tfiat with regdrd to tlila worksfiop: 

1 Number of workers - Id 

Number dally work hourb - o b 
Average worker producti viiy ^ 4/?^ 



* By looking at each workers' time cards^ yuu'Il be able to roughly determine 
the individual and group average work hours. 



2. 



3. 



The adjusted unit time is 17.45 seconds at«47l productivity^ 

The numbep of adjusted total hours vs' 364.0 at 47% productivity 



4. 



The number of days needed to-do the job is 4.56 days 



; step 3: Who? ^ - ' * 

In the Manual Packaging Jtib, a whole packaging department (12 people) 
was utntzed. Of course, fewer people could have been selected. 



The determination of who will do the work depends on: (1) the corTtract's 
production requirements, (2) worker performance levels, and (3) rehablli- 
tation training needs. 



Step 4: When d o we begin? j ^ 

I 

As mentioned on page 6, the\,contract's starting date depends on tfte 

number and level of current Jobs , "^materials delivery dates to the workshop, 
and workshop delivery dates back to\he customer. All of these factors are 

considered with fhe> resulting start/cjompl etion dates taking these factors 
into account. ^-^^^J 



In the above example^ the workshop knows that It has 12 days to do the job. 
(This 1s between October 7 and October 1%, 1980 j The workshop also knows 
that It will take approximately 4.66 days^ to complete the entire job In 
the course of this example* the workshop should havef\ddequate tliue to 
satisfactorily complete thib packaging jub. | 



Step Sj^ Putt ing the Schedule l ogeth&r J 



blriLfc Lfie iilub t appiuprlate furilidt ib t 

example, all furmatb will be presented^ 




PRODUCTION REPORTING LEVEL 1 
An Jobs Vs. Dates Chart 



Job ' 



h iumber Description 
06913 Sorting Job 

32461 Stake Mfg. ^ 
xxxxxxxxxx 

XXXXXXXXXX 

XXXXXXXXXX 



Dates 



Week 1 Week ^2 Week 3 Week 4 Week 5 Week 6 



S. F 



F 
S 



TV MANUAL 

PKG. JOB^ 



XXXXXXXXXX 
XXXXXXXXXX 

XXXXXXXXXX 



/ 



Oc t Ob 

s 



October 23 



Key: 



start 
Finish 



Jnh 



\ . 



operation 

packagf: 
tv manual, 



PRODUCTION REpORlIN^ LEVEL 2: 

Single Contract's Operatiohs 
Vs.. 

Dates Ch^rt 

' ^ DATES 
Week 1 Week 2 Wsek 3 Week 4 



/ 

Wefcfe b 



xxxxx 

October 7 



y xxxxx 
Odtober 23 



Week 6 



xxxxx 



NOTE: Due to the fact that the above packaging job has only a single 

operation, the chart shown is greatly over-simplified. Most Jobs 
would have more operations and the resulting chart would reflect 
this situation* 
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OPERATIONS 



Sewing 

Collating 

Assembly 



Packagirfg' 



■7 



PRODUCTION REPORTING LEVEL 3: 

All Cbntract's Operations 
Vs. . 
Dates Chart 



DATES 



Week 1 W^ek 2 Week 3 



'#27 
#16 



#41 #93 
5'F 5 

#146 



#69 



Week 4 



#22 



:rV_ MANUAL PKG JUB ffZZ 



:--:p5 



Week 5 



#29 



#57 
T S . 



Week_6 
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PRODUCTION REPORTING LE)IeL 4-: 
Single Coritract/Date-Tlme/Worker Chart 



J^B: TV MANUAL PKG. JOB 
Cfatest 10/13 to 10W80 





' WORKER 

w r\ rs t rs 


Monday Tuesday 

- 4 


Wednesday 
8 ' 4 


Thursday 

8^ _4 


Friday 


Activity Key 


s 

1^ 


1 la f J' !i * 






— ^ — ^ — — 




---Produc^ 




T 1 mni H 

1 i 1 1 II M f I K 


« « « « = *** 








t1on 


-J > 


w 1 In rs a 


____ ^ 






^ _^ _ _ 


***Rehabili- 
tatlon 


4. 


Nancy G. 










' ^ ^ Off 


5". 


Kim L. 












6. 


Russel W. 










> 


7. . 






^^^^ 








8. 


Susan'' K. 












9. 


] — ^ ; : ^ 

/Cyndy R, 




^* = _ ^ _ 




^ ^ _ * 




•10. 


/ Betty j. 








^ ^ ^ ^ - - A 


1? 



11./ Janice D. 



Rich K. 

14. 

15. 



Projected 
Output 

Actual 
It 



16.000 



i4*ma . 16.000 i^jimi '^i-oi ;b,ooo 



Scheduled by L. J. 9/24/80 
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What Makes Production Scheduling Work? 



Management's Comm itments " ^ 

Even though there may be competent staff skilled in production schedulihg 
procedures, the ultimate success of every program (including productton sched- 
uling) depends upon management's commitment to the program. Specifically, 
management must support production scheduling by: 

Informing staff about the new program and providing skills training 
where and when appropriate. 

Allocating staff to do the actual scheduling* 

Delegating authority and responsibility to the one Individual or 
department responsible for production scheduling. 

Supporting the production schedules and holding people and depart- 
ments accountable for performing their task(s)on time. 

Recognizing and rewarding persons and departments that do meet 
(or exceed) the scheduled requirements. 

Communication 

There is an optimum way to schedule a job. This method stresses .communi- 
cation and cooperation in conjunction with accurate technical procedures. The 
technical procedures can be found in any industrial text^ Including this pub- 
lication. The other two factors, conmunlcation and cooperation, are not so 
easily obtained. It takes work to get things done through peopled When It 
comes right down to It, there are only two methods for dealing with people: 
(a)^ cooperation o?# (b) confrontation. Considering the fact that production 
scheduling is an ongoing function, the first alternative, cooperation, is 
really the only choice. 

While it iCs already been stdted iridt piuduuLiun s^cfiedu 1 1 rjy fielp^ lo eabe 
the conflict between production and rehabilitation, cummunlcatlori will pru- 
vide further resolutions to exibting organizational problems. 

Both COIfUll 1 Lllien t and i^unanun L I ut* v.^.t.i. ll.i.U.. L. uv^aiJ e; ( K. ^ \n 

duutlon scheduling erfort.. Yet, a pari of tne pruductio?. s^^hedule itself 
the deadline - also directly contributes tuward an effective production 
scheduling progr^m*^,^,, Let ' s examine the concept uf the deadline^ first the 
negative perc#p*tionS," 

* The deadline Is f requentl/'pei ce 1 vcJ Uetny d ihteS^i tor Lfit ec nidiri 
reasons . ^ 

perception 1: Falling to meet A deaUlifia Lan resul t \j\ pun I shment. 
For example, if a worker doesn't meet the deadline: 
1. the boss or supervisor' ma)f be mad* 

1^ 20 / 



(M 



2. the worker may be passed over for promotion or a better job, ^ or 

3. 1n the extreme, the worker may be fired* 

In any of the above cases, the worker may perceive some form of punishment 
for failing to meet the deadline. % 

Perception 2: Deadlines are unreali stic . 

Deadlines are frequently perceived as being unreal istle becdu^^e deadlines 
are easily misinterpreted. This is especially true when working with the 
new job when no one is absolutely certain about the' job 's actual requirements 
and the Vesultin^ production schedule. For example, the workshop starting a 
new contract may not know the ramifications of increased machine usage, work- 
er training needs, and other uncontrolled variables which are usually antici- 
pated based on the knowledge gained from previous experience with the -Job. 
It is, therefore, the function of management to provide the. amount and type of 
information necessary to eliitiinate misinterpretation of ^production scheduler 
and other work related factors (i.e., wages, ben'efi ts etc , ) . 

Perception 3: Deadlines force responsibility- 

Frequently, deadlines a^jiegatl vely viewed because th% force account- 
ability ( responsibil 1 ty ) . Forexample, supervisors under a deadline situation 
have a concrete stan^rd for reviewing worker performance and likewise, man- 
agement has a concrete standard for reviewing the supervisor's performance. 
Based on the fact that many persons are uncomfortable with tRe pressure 
resnonsibil i ty , it is easy to see why deadlines can be a threaU 

The Brighter Side of Deadlines 



Fair, unrealistic deadlines, when properly perceived and implemented, 
have a number of positive attributes that can outweigh any, or all, of the 
disadvantages. 



L Deadlines encourage management tu carefully define whu dueb v/hat and 
when. This forces management to '-get its act together 

Z. With definitions as to who does what drid when, resources will be 
more efficiently utilized. Thib helps cuntrlbute to higiier wage^ 
. for all employees, increased plant safety, and greater opportunities 
^ for performing more and better work. 

3. Under fair deadlines, workers know exdcily what lb expdcLed fruih 
them. There is no more of the ambiguity which contributes to un 
certainty. Supervisors can now coach their workers with specific 
prdduction deadlines in sight. ^ 

Deadlines do stress accountability. Yet, it is accountability 
allows workers to function independently and without unnecessary supervision* 
Because of Jiccountabi 1 i ty , workers can better exercise control over their 
work and wtfrk related behaviors. 



on 
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SUMtoY 



Production scheduling is a valuable asset in the work environment of 
a sheltered workshop. From the business perspective, production scheduling 
Increases prpflts, aids supervision , any promotes increased safety. From the' 
r*|Kabn 1 tation stan^olnt, production sched\^?fng increases discipline and 
.worker accountabil i^, promotes training, aftd^asslsts in the scheduling of 
client production and rehabilitation activities. 

) ■ ' 
This publication has attempted to present the basic rationale for pro- 
duction scheduling along with a scheduling procedure that touches base with 
the factors considered special to a sheltered workshop. The schedullrig pro- 
cedure detailed five basic steps: i 



step 1: 


What do we really have to do? 






step 2: 


How long will it really take to d 


0 the J 


Ob? 


Step 3: 


Who will work on this job? 






Step 4: 


When do we begin? 






Step 5: 


Putting the schedule together. 







In addition, d final section dIsLUbbed the fdLtors that make jJiuJucLlun bched 
ul Ing work. 

Through effective productlun bLheduliny, she 1 tere^workshupb can inLrease 
their overall performance. With Increased performance, sheltered workshops 
can be assured of continued growth in today's conipetltive marketplace. 



3^ 
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Publication-»*Order Information 

• ' — — ' — I- — ^ — — / . ' ■ " . 

In this Materials Development Center publication^ two other publi- 
cations have been referenced as providing more information relevant. to 
product i-on scheduling. , ^ 

Cadd1^1<yJ., Production imprpvement in a reha bilitation workshop. San 
Friffclsco, California: University of San Frandscfc, College of Busi-^ 
neS'S Administration, Rehabilitation Workshop Administration, 1968. 
(Available as: flaterials Development Center Reprint Series No. 17) 
. Pn1ce: $2.lo' 

This manual wap designed to be used by workshop personnel to learn about two 
important areas, of industrial engineering--work simpl if ica^tion and production 
standards. The section on work simplification includes: advantages and 
disadvantages 5 how it can be applied^ and^ tools and techniques of work 
simplification. Flow diagrams and the use of process charts are explained, 
A second section on prpduction standards fncludes information on work meas- 
urement, setting a prpduction standard, principles of time study, work rating, 
using predetermined ti^e^systems , setting performance standards, and factors 
to be considered for the learning curve. This document was authored by James 
Caddickj a, specialist in. rehabi 1 i tatlon facility operations, and was orig1 = 
nally distributed through the Rehabilitation Administration Department of 
the University of San Francisco. 

Hietala, D., Works hop^ ^r oduction management ; Motion arid time study . St, Paul 
Minnesota : Minnesota Department of Economic Security, Division of Voc|- 
tional Rehabll itallon, Facilities Section, 1978. (Availa%le as : Materials 
Development Center Reprint Series No. 19) Price $2,00 

This publ ication djscusses the* "Tiow to" aspects of pertorTTitng methodb Improve* 
merrt and condutftiifg time studies. In addition, the ma^iual provides concise 
Information on plant layout, evaludtifiq time standards, peTformance rating, 
and apgllcations of the learfilng curve 

buV) uutlUatiufi^ are dvdildbid, dL Lild ji^L^.i by Ufderlny truin. 

ha^terial^ D^velopmenL Ct.-.i 
University of W1 scon^ i n S tou i 
Menomoni e , WI 54751 
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This forin Is for use when op^^ publicatiBhSv For additional information on 

' avallabli audiovisual prograw^ \ 

Quantity " . ' Title and Cost — ^^^^ 

1. Vocational Evaluation and kork Adjustment Services in \ I ^ 

. \ . Vocational Rehabilitation - $2,00 ^ ^ 

"•■ ., ' ■ / 2. Observation and Client Evaluation in Workshops: ^ \ 

A Guide and A Manual s $L50 ' 

, ^ ' ; ' ■ 3,> Road to New Horizons: A^^^ent Trainljig - $2.00 

4, MCfc Behavior Identification Format - $2.00 



1 



5. Effective Report Writing in Vocational Evaluation and 
Work Adjustment Programs - $2.50 

. 6. Individualized Client Planning for Work Adjustment - 

Slrvices - $h5&^ , . , 

^7. Adjustment Services In Rehabilitation: Emphasis on ^ 
Human Change^ - $3.00 

: 8. Client Rating Instrunjents for Use lin Vocational 

Rehabilltati oh Agencies^ $1.50 ' - 

: 9. Work Sample Evaluation of Blind .Clients: driteria 

for Administration and Development - $1,50 

10. The Use of Psychological Tests with Individuals. Who 
. ~ are Severely Disablea - $2^00 

^ ' 11. Handbook for Analyzing Jdbs - $3,00 

; 12, Vocational Evaluation Project Final Report - $2,00 ; 

____ 13. Work Evaluation and Adjustment: An Annotated . 

~" Bibliography, 1947-1977 - $3.00 ; 

' 14. Work Evaluation and Adjustment: An Annotated 

~ . Bibliography, 1978 Supplement - $1,50 

• 15,^ Work Evaluation and Adjustment: An Annotated 
~ Bibliography, 1975 Supplemfent - $1.50 

' 16. A Structured Guide for Selecting Training 
Materials in Adjustment Services - $1.50 

____ 17, Training Programs in Work Evaluation, Adjustment and Facility 
Management (Single copies free - multiple copies 254 each) 

____ la. Work Sample Manual Format - $2.00 

19. VEWAA-CARF Vocational Evaluatlofi and Work Adjustment Standards 

with Interpretive Guidelines and VEWAA Glossary - $1,00 

^ 20. A Guide to Job Site Evaluation - $1.50 

21. Occupational Information in Vocational Evaluation - $1.00 

_____ 22. A Scale of tmpl^abil 1 ty for Handiqapped Persons - $2.00 

. 23, The Individual Evaluation Plan -/$1. 50 — , 

____ 24. Instructional Materials in Independent Living - $L50 

___ 25. Pennsylvania Model Individualized Written Program Plan for 
Vocational Rehabilitation Facilities - $2.00 
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27. 

28. 

29. 
30. 
31. 
32. 
33. 
34. 
35. 

36. 

37. 

38. 

39. 



Title and Cost 



Total 

• \ — 



Psychological Testing in Vocational Evaluation - $2.00 

Client Orlgntatlen: A Key to Successful Involvemen* 
in Rehabilitation Facility Seirv1ce^r 25i 



Learn1ng|Assessma^it in 



7:.. 



Vocational Eyaluation - $1.00 



$1.00 



Job Rea^ihess Training Curriculum - $2.50 

An Interpretation of VEWAA/CARF Work Sample Standards 

Independent Living Evaluation-Training Program - $2.50 

Production Impfovement in a RehabtTltation Wof-kshop - $2.50 

Goal Attainment Scaling 1n Rehabilitation - $2.00 

Gathe'fing Information for Evaluation Planning - $2.00 

The Dictionary of Occupattonal Titles in Vocational 
Assessment: A Self-Study Manuap- $3,00 

An Activities of Dally LI ving'Currlculum for Handicapped, 
Adults -, $15,00 

Workshop Production Management:, Motion B'nd 
Time Study - $2.00' , 

A Comparison of Commercfal Vbcational Evaluation 
Systems - $5.00 

Vocational Evaluation a^d Work Adjustment Bunetin - 48 back 
Issues, dating from 1968 to present, are avanable at $3.00 
per issue. Four Issues are published yearly— March, June, 
September and Decerfiber. Indicate 1ssue(£) and year(s) 
here: 



40. 
41. 
42. 
43. 



Developing Purpose Stati: 
Suggested Guidelines for' 
Contract Bidding for Reli 
Job Counseling and Place 



ments for Rehabilitation Facilities - 
Evaluating WorK Samples - $2.00 • 
abiHtatlon Facilities t $4.25 
ment for the of Basic Skills - $7 



$2.50 
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